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Outli

 Preparation/Procurement Plans
« FNAL Activities for:
* Prototypes & Tooling at Foreign Sites
* Production at Foreign Sites
 Cooling Plates Procurement

« Other FNAL Activities
e Configuration Releases
e Parts Shipments
 Production Tooling

e FNAL Production Activities
e Panel production
e Chamber Production
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. Prototyplng Schedule
¥ ME1/2 Assembled by Jan. ‘00

t ME2/1 Assembled by May ‘00
t* ME3/1 Assembled by Jun. ‘00
t* ME1/3 Assembled by Nov ‘00
t 4 Pre-production ME234/2 by Jun ‘00.
* ME4/1 Assembled by Jun ‘01

ALL PROTOTYPES COMPLETED

 Tooling Schedule
¥ FNAL Tooling
* PNPI Tooling

o Setup in PNPI
t IHEP Tooling
o Setup in IHEP

ALL TOOLING INSTALLED AND OPERATIONAL
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Preparation |

 Production at PNPI
 Production Readiness Review in June '01.
« No major showstopper, however many technical suggestions were provided:
» Extra space
» Better production flow definition

 All Chamber parts, frame parts and un-cleaned panels for ME2/1 production
were shipped by the beginning of Sept. In transit through Hamburg, arrived in
St. Petersburg port on Sept. 26,

Exerative Summary

The CIM3-EMTT group st FINPI hes made ezcellent progrees towrard the setup of
the assembly Factory for the MEZM, MES and WMEAM chambers of the ChiS-EhiT
praject Three pretotypes hawe been properly assembled demenstrabng that the FHET
eroup has achieved a satisfactory Jewel of knowledees and sxperience oo all aspects of
thed aszembly project, frem ancde panel winding to final chamber testing

The PHNFL Broup has prese nted a ca rnp]et: d.e-scr:ipti.on af ther p:ropo::d. chamber
asenhly process, addressing at sansfactory lewel of detaids all the aspects of production
managementwith the exclozion of cost toanapement that wae nat pat of thie reviesr

The Commictee agreed on the fallowing general recormmendation:

Greneral Reeommendation

The review Compmittee found no showsioppers preventing the PNPEEMIT
group fram maving from the proafofyping fo the produciton stage. Howevar if ix dhe
apirion af te Conpnines thoay the achievenens of e full spead producton rove good
{5 chamberimonrih) will regulve addressing oy af the re commendarions providad bn

ke bulk of ikis document.

As a follow-up o these wecommndations, the commines does mot consider &
seegnd review poceisary, bui rather sippests FNEPT prepare a doctimeni sddnessing the
recammendations and sibmit i by Awg. 155 2008 1o the FAMT L3113 Mamagers and
fhe Review Commnttoer The Comemiitoe will avsaxs the respanses froms PNPT ad will
ke farehar nacommreraarions ar appropriare,
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Production at IHEP

* Production Readiness Review in July
'01 (N.Chester).

« No major showstopper, however
many technical suggestions were
provided:

 Manpower allocation
» Better production flow definition

o All Chamber parts, frame parts and
50% un-cleaned panels for ME1/2
production ready to be shipped. 50%
of remaining panels to be cleaned.
Shipment  waiting for  Custom
paperwork.

Preparation Pla

Executive Summary

The CMWS-EMU group at THEP has miade excellent progress toweard the sehmp of the
aggervhbly factory for the MELZ and MELS chambers of the CIWIS-EWT project. Two
prototypes have been properly assernbled deronstrating that the [HEP group has achiesed a
satisfactory level of knowledze and experience on all aspects of their asserbly project, from
anode parel winding to final chardber testing.

The THEP group has presented a complete description of their proposed charaber
asserbly process, addressing at a satisfactory level of detail all the aspects of the requested
production effort with the excluzion of cost manage ment that was not part of this review.

The Corarrdttes agreed on the following general recorarmendation:

reneral Fecommendaoion

The review Commiliee was impressed with the progress and current satis of the
THEP-EMU group and their facilities having sahsfactorly completed the assembly and
testing of two profofype chambers in facilifes that were folt adequate o support production
cebvities The conunittee believes that the THEP group iz ready to stert buildng producion
chambers, but it believes that in order to achisve and sustain the needed peali production rate
af & chamberdnonth the group will have b sofisfactorly address the recommendations
provided in this report,

As a follow-up bo the submittal of this report of findings and recovanendafions, the
compatiee siggests THEP prepare a response o each finding and corvesponding
reconumendabon and submit it by September 15, 2001 to the EMIT L2132 Managers and b
the Review Compullee. The Commillee, along with the L2-L3 management will amess the
regponses from THE P and will make further recommendalions as appropricke. At this me it
iz not folt hat another pro-produchion Comumiliee vigit to the JHEF facilifies is necessary.
However, periodic follow-up visils fo the JTHEP facilibes while chamber produchon and
FAST site qclivifies are in progress, by CMEY management or their representabives, are
strongly recowamended,
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Cooling P

 Procurement of Cooling Plates
* First ME234/2 Release (April 2001)
» Budgetary quotes from 3 vendors

» Deal with lowest bidder: could not achieve the technical specs
* Major problem: keep flatness during the tube soldering process

* Progress
* Converged with the lowest bidder on proper soldering process (end of Sept. 2001)

* ldentified additional possible vendors
« ME234/2 Configuration Control (September 2001)
* Produce 10 ME234/2 Cooling Plates at FNAL under schedule requirements

* Order at least one prototype from every vendor willing to quote on the balance
of 140 cooling plates. Bids closing by mid October.

* No order placed before inspection of the prototype.
 Cooling Plates Prototypes

« ME2/1 Produced
* Waiting for drawing release for ME3/1, ME4/1 and ME1/3,
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Cooling Pla
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Chamber Configuration Release Configuration: | 1 |

Revision: 0
* Needed to allow PNPI/IHEP to finalize the cianged
chamber parts “procurement” (typically

they still have to machine the frames) MIE| 1 368319
. ME- 368172

and allow them to go into chamber T ME 368173
production. g
» Frame finalization intimately connected [~ M e
to Integration finalization (ex: ME1/2) ~ ME 368178
MD- 368179

e ME234/2 CC in Spring 2000 __ MB- 368180
MC- 368181

e ME2/1 CC in Sep. 2001 T MC- 368182
MBE- 368074

« ME1/2 to be placed under _ MB- 363075
CC shortly MD- 368422

Rev. (*) Size Dwo. No.
T

Rev.

e

e

=

=

]

=

=

e

=

=

=

!

=

e

Release Date: 9/13/2001

' .RJevisiun Date:

Description

Frame Assembly
Extrusion, Top Small End

| Extrusion, Bottom Small End

Extrusion, Top Anode Side
Extrusion, Bottom Anode Side
Extrusion, Top HV Side

| Extrusion, Bottom HV Side|

Extruscion, Top Big End
Extrusion, Bottom Big End
Panel, Small End

| Panel, HY side

Panel, Big End

Plate, Big End

Plate, Small End

_ Panel, Anode Side

[+] Change Description: | As Released for Production; | |

| n teg r a.t i O n CO n f i g u rat i O n R eI eas e Test strip connector mounting holes must be installed at PNPI

=" Major sub-assembly components listed below this item.

 Needed to start parts procurement,

mostly at FNAL and U. Wisc.

EERXRARER ApprﬂvalS' XERXRAREAR

(orimarv/aliernate)
° 1 Proposed by: Approved by:
ME234/2 CCin AUQUSt 2001 N. Chester Gena Miiselmakher/andrey Korviov | b whotargfa~, &
° na Mitselmalkher A Eeryt=— %
ME1/2 to follow shortly Ll ﬁtﬁ’i‘f‘;ii';‘”i;ﬁ‘iiﬂ S “_ig.@_ﬂ s
e ME2/1 to follow ShOI’tly N.Chester T ¥ Ling'Tom Fergusen | T. Fergusen (by Email)

http://tdserverl.fnal.gov/project/uscmsemu/Configuration_Control _Doc

uments/Released_Configurations/
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. Configuration Release

Communication to Foreign Sites e
* Procedure in place to let foreign sites WM o National Accsleraior Laberainry
know about released Configuration Batavia, IL 60510

 Initial released Configuration to be
transmitted by CD.

» Foreign site responsible to update
drawings in their possession if/when

new Configurations are approved. SPECIFICATIONS
for the
* Process (Travelers) Changes Endcap Muon Cathode Strip Chamber
i i i I Engineering Drawing, Specification and Traveler
communi Catl on to FO rel g n Sltes Revision Notification, Maintenance, and Distribution
 Procedure in place to let foreign sites 5520-ES-368686

know about Assembly process
changes at FNAL.

 Initial released Configuration to be
transmitted by CD.

» Foreign site responsible to translate
. . Prepared by Approved
and update travelers in their Helsan Chuster Chergio Apall
possession for their own purposes. % Teva

http://tdserverl.fnal.gov/project/luscmsemu/Released Specifications/Chamber
Specifications/
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« Completed instructions for parts ; o
shipped to Foreign Sites through #
FNAL, to be enforced by L3 Manager
(A.K.) which obtained all agreements.

 Major points:
 Pre-packed boxes not opened at FNAL.
* Full List of Parts attached on multiple

Fermi National Accelerator Laboratory

Batavia, IL 60510

CMS-EMU Packing Requirements

sides of the box. for Components Sent to Fermilab
i i for Fermilab Use or
* Unit Value & Weight. Forwarded to FAST Sites

5520-ES-368679

* Description of where the part is shipped
to with reference on which chamber it is
going to be used.

* Etc....
* CR still to be approved (almost ready ey -
to receive boxes, but not quite) Checs e Almrtomes

http://tdserverl.fnal.gov/project/luscmsemu/Released_Specifications/Cha
mber_Specifications/
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Chamber Sh | o

* New EU requirements on measures for
NMWP (Non-Manufactured Wood

1aasbill

Packing) materials allow three treatment S ! -

t_ . THE FaTiaGisl pnryETaagsj
O p I O n S . PR L LW e T i 1 W PR PRSI TS
LEETIFR 4 T O C CH P L i

il i st ST P e — S S T
3 : - Pt
"-Ivlii-l-l-l-'--'.l'-_—ﬂrl::'-l'l- o " Niopmery™, ol s i) Wiy, mmrwmas =

e Heat Treatment T o e
« Fumigation i :
 Chemical Pressure Impregnation e e e

b BT R W —
BUFF begulacs ol S e s 8 Tiy -|||.|.-\.'-\.I|::',::
RS B el e e e 8 e ] e e L

« The shipping containers manufacturing R T S g S

company has recently obtained the B
certification from the ALSC (American
Lumber Standard Committee).

« Wood ~ 30% more expensive, ~5-15%
increase in cost for shipping containers.

e Option for 35 chambers at FAST Sites =
 Fumigation by Commercial Pest Control N s
Company to kill Pine Wood Nematode = o
 Remaking of ~35 Shipping Containers R e e _—

e Heat Treating the ~35 Shipping Containers
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Production

 Cleaning
 Redesigned and fabricated almost
from scratch
* Not adequate deburring
» Falling apart (PVC construction)

» Substituted 8 polishing brushes
with 2 deburring and 2 polishing
brushes

e Various ups-and-downs, presently
in an ups stage (N.C.)
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« MP9 in steady-state production
mode since ~ beginning of 2001

* Analysis of tools usage

* Daily, random visits to
production floor recording
particular tools usage

* Mostly biased to record an
under-usage of tooling.

Deficiencies/Bottlenecks in

 Anode Panel Brackets (used for
assembly process and panel
storage)

» Extra being fabricated
« Chamber Assembly Area
» Multifaceted problem

» Started addressing by
increasing the number of HV
testing units.

Production TOO|I

Panel Assembly Chamber

4 Y

Assembly

<

100%

90%

80%
70% A
60% -
50% -
40% -
30% A
20% A
10% -

0% -

S &
YL

FEFE G
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FNAL Factories ¢

Muon CMS Production Status at FNAL Muon CMS Production Status at FNAL

Panels Production at Axxiom. GERBER
FY99 {FY00 iFYOl EFYOZ EFY03 = . — -
Goal=2940 panels i f 2900 FY99 EFYOD g FY01 ;FYOZ éFYO3
<) I 2400 - Goal=2520 panels |
?:) 1% (420 chambers @ 6 panels/ch.) |
Q H H
s < 1900 $ :
5 = : :
3 2 1400 TjOver 70% of Production Completed
£ g : |
= E 900
=z H
Shortage/surplus 400 4 : DONE=1732
g Shortage/surplus
N -100 P——
LA AL g R g Ll g g g g MDD RPN DS PSP SO
Wl I predueiion Week in production

Panel Machining in full-speed production as of ~ Jan ‘00
 Production goal for FY'00 obtained with the expected manpower.

 In FY’01, the production rate is well above expectations with minimal additional
manpower (3.2 FTE used vs. 2.5 FTE expected)

« Completed machining of ME234/2 panels (FNAL Production)

« Completed machining of ME2/1 & ME3/1 panels (66% of PNPI Production)

e Completed machining of ME1/2 panels ( 50% of IHEP Production)

« Starting machining of ME4/1 panels (completion expected by Dec. '01)

* Finish machining on ME1/3 panels (completion expected by Jun '02) and spares

COMPLETED 70% of PANEL PRODUCTION
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o 45 ME234/2 Production Chambers assembled (30%)

FY Week From To Total Total |Total |Total |Total |Total
ME234/2 |ME1/2 ME2/1 ME1/3 ME3/1 ME4/1
FY0O0 October 10/1/1999 | 10/31/1999 > > = = >
November 11/1/1999 | 11/30/1999 = = = = =
December 12/1/1999 | 12/31/1999 = > = > >
January 1/1/2000  1/31/2000) > = = >
February 2/1/2000  2/28/2000) > = 2 >
March 3/1/2000  3/31/2000) 1 > = = >
April 4/1/2000 4/30/2000§ 1 > = = >
May 5/1/2000 | 5/31/2000 - - - - -
June 6/1/2000  6/30/2000) 2 5 = 5
July 7/1/2000 7/31/2000) 1 5 - = 5
August 8/1/2000 8/31/2000) 2 - - - B -
September 9/1/2000  9/30/2000) 2 > = = > >
FY00 Summary 9 = E B
Grand Total 9 - - -
FY01 October 10/1/2000 ' 10/31/2000) 3 = = = = =
November 11/1/2000 | 11/30/200Q) 3 = o e -
December 12/1/2000 | 12/31/200Q 3 > ° o e 2
January 1/1/2001 | 1/31/2007] 4 > e = = >
February 2/1/2001 |  2/28/200]] 4 > = = > >
March 3/1/2001 3/31/200]] 3 > = = = >
April 4/1/2001 | 4/30/2001} 2 > = = = >
May 5/1/2001 | 5/31/200] 2 > = = = >
June 6/1/2001 | 6/30/200] 4 > = = = 1
July 7/1/2001 | 7/31/200 4 - - - - -
August 8/1/2001 | 8/31/200 3 - - - - -
September 9/1/2001 | 9/30/200 4 - - - - -
FYO01 Summary 39 S B - 1
Grand Total 48 - 1
FY02 _ |October 10/1/2001 | 10/31/200]] = 5 s - = 5
November 11/1/2001 | 11/30/2001] B - - - B -
December 12/1/2001 | 12/31/2001) = = = = = =
January 1/1/2002 | 1/31/2002 - - - - - -
February 2/1/2002 | 2/28/2007 > > = = > >
March 3/1/2002 | 3/31/2007 = = ° ° = =
April 4/1/2002 | 4/30/2002 > > = = = >
May 5/1/2002 | 5/31/2007] > > = = > >
June 6/1/2002  6/30/2007] > > = = = >
July 7/1/2002 | 7/31/2002 = > = = = >
August 8/1/2002 | 8/31/2002 - - - - - -
September 9/1/2002  9/30/2002 - - - - B -
FY02 Summary - - - - - o
Grand Total 48 = 1
FYO03 October 10/1/2002 | 10/31/2002 - - - - - -
November 11/1/2002 | 11/30/2002 - - - - - -
December 12/1/2002 | 12/31/2002 - - - - - -
January 1/1/2003 | 1/31/2003 = = ° = = =
February 2/1/2003 | 2/28/2003 > > ° = s >
March 3/1/2003 | 3/31/2003 > > = = = >
April 4/1/2003 | 4/30/2003 = > = = > >
May 5/1/2003 | 5/31/2003 = > = = > >
June 6/1/2003  6/30/2003 > > = = = >
July 7/1/2003 | 7/31/2003 = > = = = >
August 8/1/2003 | 8/31/2003 2 > = = = >
September 9/1/2003 | 9/30/2003 B = = E = =
FYO03 Summary - - - = = o
Grand Total 48 S 1

CSC Production at MP9(ME234/2)

FY00 FYo1l FY02

120 oal =148 Chambers

? Sﬁorté\ge

Number of Chambers

Month in production

Production
3 chambers ready, failing new leak rate spec
« One chamber to be re-built (006)

Rate
o 3.25 Chamber/ month in FYO1

e 4 chambers on a Good Month
e 2chamber on aBad Month
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FNAL Factorié,.

e Production Issues

e Goal of increasing output to 4 Chambers/month on average in
FYO2 with baseline (7 techs) manpower in MPO9.

« ME234/2 Production completed by Nov. 2003.

e Goal to convince L2-L3 to augment the efficiency of manpower
usage in MP9 by closing the program of visitors training and

using the available funding to increase the trained assembly
personnel.

« With 8 techs in MP9 the production rate could probably increase to
4.5 Chambers/month by the time the full work-force is fully trained
(~March '02).

« ME234/2 Production would be completed by Aug. 2003.
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* New Lesson Sl e
 One case of bad wire

« Corona on 2 planes

» Gold flakes on wire

« No new case/additional problems
with same batch spools reported
since then.

LB : R E
B ==
] F | e | R | it b | e || B | PR | | i ([ en L A

* Discrepancy Report (DR) summary (ME234/2-003 to 616 627 051)
* Average.-5BbRfchamber(+3bRs)> 3B3bRchamber{(105DbBRs)

3.2 DR/Chamber (162 DRS)

Most DR: MEZ2S42-666-withr 3+ DRs—

Least DR: Many Chambers with 0 DRs

Most Consistent Cause: Wire position

Most Dramatic/Scary Problem: RTV mixing/Flaking Wire
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FNAL FY01 Milestone

ME1/23 pands made

Badine |Current
Milestone |Milestone
———— Date Date
12125
121212 = (0§01
121221 05/25/01
|1 2.122-2—112 ME23/2 Elec/Mech Kits to UF 082401
121231 |6 ME2Z1EHedMechKits to PN 07/2001 |Ddayed
121232 |12 ME2/1Hed/Mech Kits to PN 08/24/01 |Ddayed
1.2126.1 |6 MELV2Hed/MechKits to IHEP 0525/01 | Ddayed
12.126.2 |12 MEL2 EHedMechKits to IHEP 08/24/01 |Ddayed
1811311(P4 (MEV2) Prootype a IHEP is 03/3001 |Achieved
assembled
181110 |MEY2 ME13Hnd Desgn 11/30/00  |MELV/2 Achieved
181121 |Sgnoff MELW2 Drawmings 12/07/00 | Achieved
1.8.1.1.22 |Sgnoff ME2/1 Drawings 12/01/00 | Achieved
1.8.1.1.23 |Sgnoff MEL3 Drawings 06/01/01  |Not achieved
1.8.1.1.24 |Sgnoff ME3/1 Drawings 02/01/01 | Achieved (defacto)
181126 |Sgnoff ME4/1L Drawings 03/01/01  |Not Achieved
184210 |(+42=64 ME232, 20 ME231, 36 10/01/00  |Achieved
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Baseline | Current
Milestone |Milestone
Program Milestones Date Date

1.89.1.1.2 (16 ME23/2s assembled at Fermilab 12/01/00 Achieved
1.8.9.1.1.3 |28 ME23/2s assembled at Fermilab 03/09/01 Achieved
1.89.1.1.4 (40 ME23/2s assembled at Fermilab 05/25/01 Achieved
1.89.1.1.5 (52 ME23/2s assembled at Fermilab 08/10/01 ~10 CSC behind
1.8.9.1.2.2 |1 Chamber shipped to UCLA FAST Site 12/01/00 Achieved
1.8.9.1.2.3 |6 Chambers shipped to UCLA FAST Site 01/12/01 Achieved
1.8.9.1.2.4 |6 Chambersshipped to UCLA FAST Site 03/16/01 Achieved
1.8.9.1.25 [6 Chambers shipped to UCLA FAST Site 06/08/01 Achieved
1.8.9.1.2.6 |6 Chambersshipped to UCLA FAST Site 08/17/01 Ready to send
1.8.9.1.3.2 |1 Chamber shipped to UF Fast Site 12/01/00 Achieved
1.8.9.1.3.3 |6 Chambers shipped to UF Fast Site 01/12/01 Achieved
1.8.9.1.3.4 |6 Chambers shipped to UF Fast Site 03/16/01 Achieved
1.8.9.1.3.5 |6 Chambers shipped to UF Fast Site 06/08/01 Achieved
1.8.9.1.3.6 |6 Chambers shipped to UF Fast Site 08/17/01 Ready to send
1.89.21 |12 ME2/1 CSC kitsare shipped to PNPI 01/10/01 Achieved
18922 (26 ME2/1 CSC kits are shipped to PNPI 05/10/01 Achieved
1.89.31 |12 MEL2 CSC kits are shipped to IHEP 01/10/01 ~Achieved
1.89.3.2 |30 MEL2 CSC kits are shipped to IHEP ~Achieved
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Concl usi

. FNAL Factorles
o Activities proceeding according to plans.

 Panel Production activities almost completed.

« Some “catch-up” activities and technical specification changes
have caused ~20% delays on Chamber Production activities.

* No-cost remedies can still be implemented to retrieve some of
the lost schedule.

o Studying ways to ramp up to meet April 2003 Completion date.
* FNAL Shipment Activities

e Chamber & Un-machined Frame Parts Shipments proceeding
according to the new plans.

 PNPI Shipment at destination
o |[HEP Shipment almost ready.
« FAST Sites “Part Flow”
 FNAL to act as “expeditioner”, waiting for PO approval.

CMS-EMU Meeting: FNAL, Oct. 5, 2001 20



